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Abstract 

Swiss albino mice (BALB/ C) infected with the adult dwarf tape worm 
Hymenolepis nana were orally administrated alcoholic extract (1400 mg/ kg) and 
hot water extract (4000 mg/ kg) of the desert wormwood Artemisia herba-alba .A 
third group of mice were administrated a vermifuge drug mebendazolle 
(40 mg/ kg) for comparison. 

Tape worm eggs disappeared with the mebendazole after 13 days of the 
treatment. Eggs disappearance took place after 15 days for mice treated with the 
alcoholic extract. Tape worms in mice group treated with the water extract 
continued to shed eggs for nine days. Howerer, death of some infected mice of this 
group began from the ninth day of treatment due to the effectiveness of such 
extract. Significant differences were noticed between different treatments and the 
period of administration. In vitro observation indicated that movement of the adult 
tape worm treated with the alcoholic extract of A. herba - alba (3.5%) was ceased 
after 11 minutes and such worms died after 20 minutes of exposure. In 10% 
water extract, worms movement was inhibited after 0.5 minute and they died after 
35 minutes. H. nana treated with normal saline were still active for 400 minutes 
but died after 540 minutes . Significant differences were noted between control 
group and other mentioned groups. 

Introduction 

The treatment with plants and medical herbs is increasing nowadays. Each 
pharmacy now has herbal drugs. Many studies proved the pharmacological activity 
of many plant extracts against some pathogenic bacteria and fungi (El - Kady et 
ah, 1993; Hernandes - Perez et ah, 1994) as well as against some parasites (Elisha 
et ah, 1987). Artemisia herba - alba is a common herb species of medical 
importance in Iraq (Chakravarty, 1976). This plant is used in medicine as 
vermifuge especially against Ascaris lumbricoides (Al-Rawi & Chakravarty, 
1988). Artemisinin is the antimalarial principle isolated from Artemisia annua 
(Luo & Shen, 1987). 



Shnawa (1995) indicated that the aqueous extract of Artemisia spp. was active 
against the intestinal flagelate Giardia lamblia in the laboratory rats . Malagon et 
al. (1997) showed that the alcoholic extract of A. ludoviciana mexicana was 
affective against Plasmodium yoelii yoelii in laboratory mice. Al-Rubaie (1998) 
detected the activity of chloroformic extract of A. herba-alba in killing Toxocara 
cati larvae in vivo in laboratory mice viscera as well as in vitro killing of adults of 
the same species from the intestine of cats. 

Due to the economic blockade imposed against Iraq since 1990 which 
resulted in a severe shortage of many drugs needed and as the Iraqi environment is 
rich with many medical herbs the present study was aimed to demonstrate the 
effect of A. herba-alba extracts on one of the common human tape worm 
Hymenolepis nana which also infects rodents. 

Materials and Methods 

A. herba-alba was bought from local market in Hilla city as dry flowers 
which were crushed. Alcoholic extract was prepared by adding 10 gm of the plant 
powder in an extract container of soxhlet extractor equipment according to 
Harborne (1984). An amount of 200 ml of ethanol as polar solvent was placed in 
container and the extraction process was done for 24 hrs. Dryed extract sample was 
obtained, dissolved in small amount of solvent and diluted with distilled water 
according to the requirable concentrations. Hot water extract was prepared by 
boiling 100 gm of the plant powder in 200 ml of distilled water, mixed up well and 
shaked for 15 min. The mixture was filtered through a Whatman No. 1 filter paper 
(Harborne, 1982). The filtrates was then placed in an oven (40 C°) for complete 
drying. The dried extract was collected as a powde and diluted with distilled water 
according to required concentrations (Okanla et al., 1994). 

In order to estimate the optimal concentration of alcoholic and hot water 
extracts that can be tolerated by the laboratory mice, a total of 18 mice infected 
with the dwarf tape worm were divided into six groups. The first group was given 
a water extract (2000 mg/ kg of body weight), the second one was given a water 
extract (4000 mg/ kg of body weight), while the third group was given an alcoholic 
extract (1000 mg/ kg of body weight), The fourth group was given an alcoholic 
extract (1400 mg/ kg of body weight), the fifth group was given mebendazole (40 
mg/ kg) and the sixth group was given normal saline solution (0.85 %). The dosage 
was orally given in two doses (0.3 ml each). The first dose was given at the 
morning and the second one at the evening for 15 days. The general stool 
examination was done during the administration period for each mouse to search 
for worm eggs. 

The effect of alcoholic and water extracts as well as the mebendazole in 
adults worms movement was studied in vitro. Worms were obtained from mice 
intestine, and distributed in four clean and sterile watch glasses, four worms were 
put in each glass. Water extract (10%) was added to the first glass, alcoholic 
extract (3.5%) was added to the second glass, mebendazole (6.6%) was added to 



the third glass and normal saline was added to the fourth glass. The time of worm 
movement cessation and worm death was estimated. 

Chi square test and analysis of variance (Campbell, 1967) were employed 
for the statistical analysis. 

Results 

Table (1) illustrated that when mice were administered high water extract 
(2000 and 4000 mg/ kg), for is days no effect was detected on the presence of 
worms in mice intestineas worm eggs were noticed in the faeces till the seventh 
day of treatment. However, no eggs were detected during the eleventh day of 
treatment. Mice administered alcoholic extract (lOOOand 1400 mg/ kg) showed 
partial disappearance of worm eggs after 15 and 1 1 days of treatment, respectively. 
Some adult worms were seen with the faeces. Mebendazole administration 
(40 mg/ kg) caused worm eggs disappearance after 15 days of treatment. Worm 
eggs were continuously found in mice faeces, which were given normal saline 
(control group). The statistical analysis revealed the presence of significant 
differences between each treatment above and dosage time. 

Table (2) showed that mebendazole (6.6 %) caused worms movement 
paralysis after 15 minutes and caused their death during 40 minutes. The water 
extract (10 %) caused worms movement paralysis in half a minute and worms 
death in 35 minutes. Alcohol extract (3.5 %) caused worms movement paralysis in 
11 minutes and death after 20 minutes. Significant differences between the 
treatments and control groups were detected. 

Discussion 

The water extract of A. herba-alba (2000 and 4000 mg/ kg) was inactive in 
expulsion of H. nana from the infected mice during the first nine days (Table 1) 
due to the insufficient amount of the extract which arrived to worms bodies inside 
the mice intestine as a result of the rapid absorption of the extract in the intestine. 
Luo & Shen (1987) pronounced that artemsinin, extracted from A. annua is 
absorbed rapidly in mice intestine when given orally, while in human intestine it 
needs about 0.75 hour to be absorbed when given orally (Titulaer et ah, 1990). 
The crude water extract contains several compounds such as alkaloids, glycosides, 
soaponins, tannins and other nonpolar water-soluble compounds (Al-Khazraji, 
1991). The concentration of this water extract was higher enough to cause death of 
some mice in ninth day of administration (Table l).Shnawa (1995) proved that the 
water extract of Artemisia sp. (4 gm/ kgm) was active against the intestinal 
flagellate Giardia lamblia inside the body of rats. Al - Rubaie (1999) showed that 
that water extract of A. herba - alba (20%) decreased the viability of protoscolices 
of Echinococcus granulosus in vitro and prevented the infection with hydatid cysts 
in mice bodies. 

The alcoholic extract of A. herba-alba (1400 mg/ kgm) was active in expulsion of 
H. nana within 15 days of administration to infected mice (Table 1). This 
activation was caused by the presence of more active compounds in comparison 



with the water extract (Al-Khazraji, 1991). The ethanolic extract of A. ludoviciana 
mexicana (450 mg/ kgm) affected 99.8 % of Plasmodium yoelii yoelii in mice 
bodies (Malagon et al, 1997). It seems that chloroformic extract of A. herba-alba 
(3200 mg/ kgm) has a killing effect for cats ascarids Toxocara cati in mice muscles 
and for adult worms in the intestine of infected cats (Al-Rubaie, 1998). 

The mebendazole (40mg/ kgm) was active in H. nana expulsion from the 
intestine of infected mice within 13 days of dosing the drug (Table 1). This drug 
acts in the inhibition of microtubules formation in worms and prevents glucose 
absorption leading to sinking stored glycogen from the parasite hereby decreasing 
the energy in ATP form and causing the death of worm (Mosby-Year Book, 1996; 
Laurence et al., 1997). 

Table (2) illustrated that the time needed for H. nana movement paralysis in 
10% A. herba-alba water extract was 0.5 minute due to the presence of the above 
mentioned compounds (Al-Khazraji, 1991) as well as easy reach of the water 
extract to worm bodies in vitro by penetration of body wall and consequently 
worm killing. In the 3.5% , alcoholic extract movement was inhibited during 11 
minutes and worms died within 20 minutes due to presence of more active 
compounds in this extract in comparison with the water extract. Mebendazole (6.6 
%) caused the paralysis of worms within 15 minutes and killed them within 40 
minutes (Table 2). This drug prevents sucking of glucose by the worm and 
subsequently stopping the release of energy in ATP form, leading to impossible 
movement and survival (Mosby-Year Book, 1996; Laurence et ah, 1997). The 
exposing of T. cati larvae in vitro to 20% mebendazole showed their death within 
30 minutes (Al-Rubaie, 1998). 

Both the alcoholic extract of A. herba-alba and mebendazole were active in 
expulsion of H. nana because this worms lacks the digestive system, so it absorps 
its food through body integument. This facilitates penetration and arriving of large 
amounts of drug and plant extract to worm bodies (Zeibig, 1997). 



Table (1): Effect of A. herba-alba water and alcoholic extracts and 
mebendazole on adult H. nana through the presence of 
worm eggs in faeces smears of infected mice. 



Treatment type and 
concentration 


Number of mice infected with H. nana after: 


one 
day 


three 
days 


five 
days 


seven 
days 


nine 
days 


11 

days 


13 
days 


15 

days 


Water extract 
(2000 mg/ kg) 


3 


3 


3 


3 


2 D 


0 


0 


0 


Water extract 
(4000 mg/ kg) 


3 


3 


3 


3 


2 D 


0 


0 


0 


Alcoholic extract 
(1000 mg/ kg) 


3 


3 


3 


3 


3 


3 


3 


2 


Alcoholic extract 
(1400 mg/ kg) 


3 


3 


3 


3 


3 


2 


1 


0 


Mebendazole 
(40mg/kg) 


3 


3 


3 


3 


2 


1 


0 


0 


Normal saline 
(0.85 %) 


3 


3 


3 


3 


3 


3 


3 


3 



D = Death of mice. 

Calculated (F) for days = 10.2*, Tabulated (0.05) F = 3.605 
Calculated (F) for concentrations = 5*, Tabulated (0.05) F = 3.21 
* Significant differences (P< 0.05). 



Table (2): Effect of A. herba-alba water and alcoholic extracts and 
mebendazole on movement paralysis and death of adult 

H. nana in vitro . 



Treatment type and 
concentration 


Time needed for worms 
movement paralysis (minutes) 


Time for worms death 
(minutes) 


Water extract (10 %) 


0.5 


35 


Alcoholic extract (3.5 %) 


11 


20 


Mebendazole (6.6 %) 


15 


40 


Normal saline (0.85 %) 


400 


540 


Calculated x 2 
Tabulated x 2 ( 0.01 ) 


12.5 * 
5.99 


6.5 * 
5.99 



* Significant differences (P< 0.05). 
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Vflfl ^Artemisia herba-alba rf\\fi0^fT^pkD$OB 
t idEfmfi ^Hymenolepis nana HlfjfHLJftlf 



djtf)dpfflif| c^EDd^zLH^g ai^Njpjpabasffi 

ugS^gtB! refill d^d^qm- (ift^Dc^ii^p^ tftoBqa&f lthb| 



Hymenolepis nana + UC^!j4&MjT!jHp^(&rcf d| Balb/C U d^L^gf yB&lkCRz 
Gfiiflf KXtfqUJ^/ [|Hi000)2(^nDQf^|f D4#(Ig/lSat400) OA>Hf C t^dl 
Mebendazole y&#ulipl|2(£ LJgj^L^iAQf+Z^K'dLZD^r^mww herba-alba 

+zut RlpdzG^j8NC(^d£BU &$2A1p 2d|J f|5Q^€ d^n^|LJ2gf +Z£d£Jz 
.f rotit d|jfy rlj (u rfi<[pE! Liz!/ <tf OB^df T a LJggf || Mft zhLJIA 

ydi|qjbll A\lj%3.5 a^hOA^iff [0^ (#05Ljp$Jf CM Eajf Kflf Lpn vifro 
+ u+aalf cac&ICfA L^" %10a#2R^#f [H|d|O&+|q$)20 afed^hLJHElf Kftlf AT a 
GnEXg^f CtoBf yMl|Q5iaafc !j4ZA^ffi+|#35 L# Lf$Jf ICAiiCfM+|#2 1 Lj^Nj 
}&5IC2rtp fl! .+ |#540 ASIjLJp$Jf KMK$k\\qfa400 dJ&phLpffil&O WkL$ fl5 



